Changes in hypothalamic expression levels of galanin-like peptide in rat and mouse models support that it is a leptin-target peptide.
Galanin-like peptide (GALP) is a novel peptide that has been isolated from the porcine hypothalamus. The expression of GALP mRNA is localized to the hypothalamic arcuate nucleus and is thought to be under the regulation of leptin. First, we confirmed by real-time PCR analysis that sc administration of leptin to Wistar rats under food-deprived conditions resulted in a 1.5-fold increase in hypothalamic GALP mRNA levels. Next, GALP mRNA levels were found to be reduced by 50% in 11-wk-old male Zucker obese rats compared with age-matched Zucker lean rats, whereas neuropeptide Y mRNA levels were increased by 55% and proopiomelanocortin mRNA levels were reduced by 53% in Zucker obese rats. Analysis using a two-site enzyme immunoassay revealed a lower level of hypothalamic GALP immunoreactivity in 11-wk-old Zucker obese rats (5.9 fmol/mg protein) than in age-matched Zucker lean rats (19.6 fmol/mg protein). Immunohistochemical studies demonstrated that Zucker obese rats (11 wk old) had a reduced number of GALP immunoreactivity-positive cells (29.4 cells/3 slices) in the arcuate nucleus compared with age-matched Zucker lean rats (115 cells/3 slices). Furthermore, Zucker obese rats showed increased sensitivity to intracerebroventricularly administered GALP compared with Zucker lean rats, in that a lower dose of GALP increased plasma LH levels in male Zucker obese rats, but not in male Zucker lean rats. In addition, a reduction in the level of hypothalamic GALP mRNA was found in db/db and ob/ob mice. The result supports the hypothesis that the hypothalamic GALP gene expression is controlled by leptin signals and suggests possible involvement of GALP in the reproductive abnormalities of the Zucker obese rat.